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INORGANIC ANALYSIS. 

Estimation of Antimony in Red Rubber Goods. W. Schmitz. (Gummi- 
Zeit., 1911, 25, 1928-1930 ; through Chem. ZentruZbZ., 1911, II., 1710.)-Three grms. 
of the finelyrasped rubber are treated in a Kjeldahl flask with 40 to 45 C.C. of strong 
sulphuric acid. A small quantity of mercury or mercury salt is added, and a piece 
of paraffin wax about the size of a pea. The mixture is heated until the rubber is 
dissolved and the black liquid begins to clear ; 2 to 4 grms. of potassium sulphate 
are then added, and the heating is continued until a colourless liquid is obtained. 
After cooling, 1 to 2 grms. of potassium metabisulphite are added, and an excess of 
tartaric acid ; the liquid is diluted sufficiently to prevent the charring of the tartaric 
acid, and boiled until the odour of sulphur dioxide has disappeared. A few C.C. of 
dilute hydrochloric acid are added, the liquid is diluted to 200 c.c., filtered through 
a dry filter, and 195 C.C. are titrated either with iodine and thiosulphate or, more 
simply, with potassium brornate, the latter titration being made in acid solution. 
The above procedure gives accurate results, and is far simpler than the usual gravi- 
metric method for the estimation of antimony. Decomposition of the rubber by 
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means of fuming nitric acid in presence of sulphuric acid gives good results, but the 
method recommended by Frank and Birkner (ANALYST, 1910, 35, 131), in which 
ammonium persulphate and nitric acid are employed, is difficult in operation. 

J. F. B. 

Estimation of Antimony in Red Rubber aoods. W. Schmitz. (Gummi- 
Zeit., 1911, 25, 2002-2003 ; through Clzem. Zentralbl., 1911, II., 171 1.)-The method 
recommended by the author (see preceding abstract) is preferable to that of Frank 
and Birkner (ANALYST, 1910, 36, 131), because it can be performed on a relatively 
large quantity of material (2 to 4 grms.) and because in the latter method the rubber 
tends to ignite unless the nitric acid be suitably diluted. The oxidation of the 
rubber by sulphuric acid can, however, be accelerated by the use of ammonium 
persulphate. When the rubber is completely dissolved and the black liquid begins 
to clear, solid ammonium persulphate is added to the contents of the flask until the 
liquid becomes colourless. If small particles of carbon remain floating in the clear 
liquid, heating must be continued and more persulphate added. The liquid is then 
diluted and boiled for a long time in order to destroy the residual persulphate. 
When using this method, the titration with iodine is more suitable than that with 
potassium bromate, since the persulphate sometimes yields a liquid of yellow colour. 
The author’s method possesses the advantage of being extremely rapid (total time 
not more than two hours), and of avoiding the presence of nitric acid and oxides of 
nitrogen, which would interfere with the titration. J. F. B. 

Detection, Separation, and Estimation, of Arsenie and Antimony. 
G. Bressanin. (Boll. ChZirn. Farm., 1911, 50, 691-694 ; through Chem. Zentralbl., 
1911, II., 1964.)-The method of Blattner and Brasseur (ANALYST, 1904, 29, 167) for 
the estimation of small quantities of arsenic in hydrochloric acid and sulphuric acid 
yields inexact results : 2 per cent. low, for example, in concentrated hydrochloric 
acid. With sulphuric acid (sp. gr. 1-45), even if it contained one-third hydrochloric 
acid, accurate results were obtained. Washing the precipitate of arsenious iodide 
with hydrochloric acid containing potassium iodide involves the danger of liberating 
iodine ; and 2-5 C.C. or less of the potassium iodide solution should be used instead of 
the 5 C.C. prescribed. To determine the arsenic in hydrochloric acid, the author 
mixes 1 part of the acid with 2 of sulphuric acid (sp. gr. 1.45). I n  sulphuric acid 
free from lead or tin, the precipitation is carried out without the addition of hydro- 
chloric acid. Commercial sulphuric acid is first brought to a sp. gr. of 1.45, and 
one-third of hydrochloric acid added ; nitroso compounds, if present, are destroyed 
with urea. For washing, a mixture of 4 parts of sulphuric acid (sp. gr. 1-45) and 
1 part of hydrochloric acid is used. The sulphuric acid under examination may be 
over a sp. gr. of 1.45--e.g., 1.52. Thus modified, the method gave good results. 
Antimonious iodide was found to be soluble in concentrated hydrochloric acid, and 
the method, for antimony, is thus confined to estimations in sulphuric acid. The 
reactions may be followed under the microscope: the yellow hexagonal plates of 
arsenious iodide are easily distinguished from the purple-red antimony iodide crystals 
of similar shape, To determine arsenic and antimony occurring together, the sample is 
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dissolved in sulphuric acid (sp. gr. 162) to a standard volume, the antimony iodide 
and arsenious iodide precipitated in an aliquot part, without the addition of hydro- 
chloric acid, and the arsenic and antimony determined together by titration. The 
precipitate from a second portion to which one-third hydrochloric acid had been 
added is washed three times in the usual manner, dissolved, neutralised, and the 
arsenious iodide titrated ; the antimony iodide is found by difference. Arsenates and 
antimonates are estimated similarly. 0. E. M. 

Detection and Estimation of Arsenic in Organic Compounds. G. Bres- 
sanin. (Boll. Chim. Farm., 1911, 50, 727-730 ; through Chem. Zentralbl., 1911, 
II., 1695.)-The author applied the method (see preceding abstract) to the estimation 
of arsenic in sodium cacodylate, arrhenal, atoxyl, and salvarsan. In sulphuric 
acid of sp. gr. 1.45, these compounds, except salvarsan, even in dilute solution, 
gave characteristic, various - coloured precipitates with potassium iodide. The 
cacodylate always gave the smell of cacodyl. For estimation, 0.2 to 0.4 grm. of the 
substance was heated carefully in a long-necked flask for two hours with 10 C.C. 

concentrated sulphuric acid. Sulphur dioxide was expelled by a strong current of 
air, the contents of the flask transferred, with repeated washings with sulphuric 
acid (1.45 sp. gr.), to a 100 C.C. flask, and made up to the mark with the same acid. 
The arsenic was determined as described (see preceding abstract) in an aliquot portion. 
Results for sodium cacodylate, arrhenal, atoxyl, and salvarsan, agreed well with the 
theory. Salvarsan, unlike other organic arsenic compounds, in solution in sulphuric 
acid, gives no precipitate with potassium iodide. I t  reacts violently with sulphuric 
acid of sp. gr. 1-84 with evolution of sulphur dioxide; if  then diluted with sulphuric 
acid of 1.45 sp. gr., it gives a precipitate with potassium iodide. 0. E. M. 

Determination of Copper : A Modification of the Iodine Method. 
C. Kendall. (J .  Amer. Chem. SOC., 1911, 33, 1947.)--The modification is intended 
to make the iodide method as rapid as the less accurate, but hitherto more con- 
venient, cyanide method. The removal of the nitrous acid formed by solution of 
the copper, as metal, oxide, or sulphide, is effected by means of sodium hypochlorite, 
instead of by evaporation to dryness, or by the use of bromine. The chlorine 
liberated is converted into chlorophenol, which is not ionised. If the sample is 
metallic copper, 200 to 300 mgrms. are dissolved in 5 to 10 C.C. of 50 per cent. nitric 
acid; if cuprous oxide, i t  is collected on asbestos in a Gooch crucible, and thence 
dissolved with 10 to 15 C.C. of 30 per cent. nitric acid; if cuprous sulphide, it is 
collected on a *-inch layer of asbestos in a Gooch crucible, the crucible with its 
contents boiled in a 50 C.C. beaker with 10 C.C. of 50 per cent. nitric acid until 
solution is complete, and solution and asbestos washed into a conical flask; if a 
solution of a copper salt, a quantity containing 200 to 300 mgrms. of copper is taken. 
To the solution in a 300 C.C. conical flask, its volume being between 50 and 60 c.c., 
its acidity equal to 4 or 5 C.C. concentrated nitric acid, and its temperature not 
above 25' C., are added 5 C.C. of hypochlorite solution made by boiling together 
112 grms: calcium hypochlorite having 35 per cent. or more available chlorine, 
100 grms. anhydrous sodium carbonate, and 1,200 C.C. water, filtering, and adjust- 
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ing the hypochlorite solution until 5 C.C. are equivalent to 30 C.C. & thiosulphate. 
A change of colour from a clear blue to a greenish tint, or the evolution of chlorine, 
shows that enough hypochlorite solution has been added. At the end of two minutes, 
10 C.C. of colourless 5 per cent. phenol are rapidly added, chlorine above the liquid 
blown off, the flask washed down with water, and 20 per cent. sodium hydroxide 
run in until a, very slight precipitate forms. This is just dissolved by the addition 
of 50 per cent. acetic acid, followed by 10 C.C. of potassium iodide solution containing 
30 grms. per 100 C.C. The titration is made with thiosulphate (1 C.C. = 6 mgrms. Cu) 
until the liquid has a light straw colour. After addition of starch solution the 
titration is finished, thiosulphate 1 C.C. of which is equivalent to 1 mgrm. copper 
being used if great accuracy is required. The results appended show a percentage 
error ranging from - 0.10 to + 0.15. 0. E. M. 

Method for the Estimation of Selenium in Sulphur and Pyrites. 
P. Klason. (Chem. Zeit., 1911, 35, 1345.)-Sulphite lye containing 0.5 mgrm. 
selenium per litre is useless. The author estimates this small quantity by means of 
hydriodic acid : the selenious acid sets free iodine, which is detected by its action on 
starch, As a control, sulphur to which a known quantity of selenium had been added 
was burnt in a tube. Until all the sulphur was burnt, no oxidation of selenium took 
place; then, in oxygen, selenium dioxide was sublimed, and i t  was found that 
0.1 mgrm. could be detected with certainty. Pyrites was treated similarly, but in a 
quartz tube. Sicilian sulphur was found to contain about 0.9 grm. ; Japanese, 1 to 
20 grms. ; and Falun pyrites, usually 10, but sometimes 30 or 40 grms. selenium per 
ton. The author's method allows 92 per cent. of the selenium in sulphite liquor 
containing only 0.25 mgrm. selenium per litre to be determined. 0. E. M. 

Volumetric Estimation of Sulphur in Iron and Steel. T. G. Elliot. 
(Chem. News, l911,104,298.)-A mixture of 5 grms. of the sample with 0.25 grm. finely 
powdered anhydrous potassium ferrocyanide is wrapped in one 11 cm. filter-paper 
if the sample is a graphitic iron, in two if it is a steel or white iron, annealed in 
a covered porcelain crucible for twenty minutes in a closed muffle at 750" to 850" C., 
and allowed to cool slowly outside the muffle. If the paper is burnt away from 
above the drillings, the annealing has been at  too high a temperature or too long, 
and the results will be low. The drillings are emptied into a glass mortar, loosened 
with a pestle, and transferred to the evolution flask, without touching its neck or 
sides. With the flask is connected a condensing-tube, 6 inches by 1 inch, containing 
2 inches of water and standing in cold water, and with this in turn a flask containing 
60 C.C. of cadmium chloride solution, made by dissolving 20 grms. of cadmium 
chloride in water containing a few drops of hydrochloric acid, adding ammonia until 
the precipitate formed dissolves, acetic acid to acidity and 20 C.C. in excess, and 
water to 2 litres. To 
the sample are now added 50 C.C. of concentrated hydrochloric acid, and heat is 
applied until the frothing shows that solution is well begun. The flame is lowered 
until the stream of gas slackens, then raised, and the liquid gently boiled until 
appreciable evolution of gas ceases. Excess of standard iodine solution is run into 

A safety-flask containing more cadmium solution is attached, 
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the absorption-flask-usually nothing is found in the safety-flask-then about 10 C.C. 

of 1 in 2 hydrochloric acid, and the sulphide dissolved by shaking. The excess of 
iodine is titrated back with standard sodium thiosulphate. Displacement of the air 
by CO, is unnecessary in works practice. Correction may be made for any sulphur 
introduced as sulphates in the paper or ferrocyanide from the difference in sulphur 
found in samples of the same pure iron with and without annealing. The standard 
solutions used (1 c.c.= 0.005 per cent. sulphur on a 5-grm. sample) are standardised 
against a steel or iron of sulphur-content determined by the "aqua regia" or  
Bamber's method. An iron containing 0.2 per cent. of titanium and 0.080 per cent. 
sulphur (gravimetric) gave 0.018 unannealed, 0.066 after annealing at  800" C., and 
0.076 per cent. after annealing at  950" C. for five minutes and above 790" C. for fifteen 
minutes. This suggests that with proper preliminary treatment the evolution process 
may be applied even to titanium pigs. 0. E. M. 
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